Enhanced adsorption of Zn2+ by salinity-aided aerobic granular sludge: Performance and binding mechanism.
Aerobic granular sludge (AGS), which is formed by closely associating microorganisms through the production of extracellular polymeric substances (EPS), has proved to be an excellent and promising biosorbent. The reutilization of excess AGS as a kind of biosorbent would be an environmental-friendly means for heavy metal removal and reutilization of excess AGS. In this study, short-term exposure experiments were conducted to determine whether salinity (NaCl concentration ranged from 0 to 50 g/L) caused positive effects on Zn2+ adsorption performance by AGS. The results showed that the AGS formed in response to a 30 g/L saline treatment exhibited the best adsorption performance. Compared with the control (salinity of 0 g/L), the adsorptive capacity at equilibrium increased by 19.90% and reached 29.76 mg/g. The calculated maximum adsorption capacity in 30 g/L saline treatment group was 73.94 mg/g which was higher than described in previous studies using biochar, clarified sludge and aerobic granules. Analysis of EPS components suggested the enhanced adsorption of AGS might be ascribed to increasing polysaccharides content in the EPS after saline treatments. Additionally, Fourier transform infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS) results indicated hydroxyl groups of EPS played an important role in Zn2+ binding. These findings provide further insight into the application of AGS for heavy metal adsorption.